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- PBOYISIOlSrAi SPECIFICATION. 
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Improved Method or Process of Rolling Certain Metal Sections, 
and Machinery; or Appliances for Use tfterein. 



We, Samttel WEBB . tnd "Horace 
Gnoi£WEUu GrtnrcsT, "both of 130," Oafchani 
Hoad, Dudley, in the Comity of 
Worcester, sulbjectB of the King' of Great 
Britain, do hereby declaim the nature -uf 
this invention to be as "fallows:— - 

This invention has reference* "to- the 
manufacture or production, by a method 
or process of rolling, of metal sections 
incorporating one or more dovetail 
grooves or channels; 1 and is particularly 
applicable to the. manufacture -of 
multiple-grooved si eel strips or " flats 5 '•' 
such as are adapted to be fashioned- into 
the rims or felloes of heavy irLbber^tyred 
vehicle wheels •* 

The* usual method of producing *>such 
stripy, or flats with a plurality of dove- 
tail-sectioned grooves disposed in parallel 
to "one another throughout*- the length of 
the strip, is to first, roll the latter in 
ordinary ribbed rolls to jpnoduee section 
in which the grooves are rectangfular or 
have their sides ^perpendicular to their 
bottoms, and subsequently, by" machine 
tools, to undercut the sides' of the grooves 
for converting the 4 latter * to * the desired 
dovetail se"ctid£. " " 

This lcnown" ; method involves several 
operations and is obviously expensive,- 
but according to our invention, we pro- 
pose to produce dovetail r s6ctioned"grooves" 
in a strip or flat wholly by rolling— tlxns. 
entirely eliminating machining - opera- 
tions -and considerably reducing, the* ^cost- 
of production.. ■ 

Our improved ./metnod or . process 
involves two direct., rolling operations. 
In first of these operations," a "rfcctan^lar 
strip is passed -through !" a . single pair o f 
.parallel rolls" which OToduce in "the strip,, 
a plurality of 'grooves 'having straight or 



perpendicular sides and of a width 
throughout substantially corresponding 
to the width of the bottom or widest part 45 
of the ultimate dovetail section ; the rolls 
used in this' stage being so formed that, 
simultaneously with the production of 
the grooves described, they displace 
metal out of the body of the strip towards 
the opposite sides of each groove in such 
a way that, "when the strip emerges from 
the i rolls, there a-re parallel ribs or ridges 
of metal projecting a little above the Sop 
of the strip, and runniSag along the oppo- 
site sides of each groove. Each of these 
ribs has a perpendicular side "falling in 
the same plane as the corresponding side 
of the complementary groove, and ,an 
inclined or cuifved side merging into the 
top. of the ^trip.- . 

The second operation or* stage of the 
process involves the inward displacement, 
by special rolls., of the before-mentioned 
ribs or ridges in such /a way "that, after 
the grooved strip produced in the first 
stage has been passed ^tlirougli these 
special rolls, it emerges in the form of a 
strip having"; dovetail-sectioned grooves 
and of uniform thickness _ between the 
grooves. " - 

In this second stage, the displacement 
of the ridges bordering the grooves is 
effected \by passing the strip produced in 
the first stage successively through two 
pairs of* rolls, one pair of which inwardly 
-displaces the ridge metal on (say)-the left 
hand sides of all the grooves and the next 
pair similarly displaces the ridges on 
the . other -or rigKtJiand sides -of all the 
grooves: the conversion o.rJxansfp r rmation 
of the, grooves from - the perpendioular- 
sided section-to tie dovetail-section being 
thus effected in "two stages by successive 
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" passes through two pairs of rolls, both of 
which may be mounted, one behmd the 
other, in a common bousing. 

Each of the two pairs- of . rolls employed 
5 * in" giving-' the finished section to the 
grooves compris.es a horizontal cylindrical 
roll and a \ skew-mounted conical roll. 
The horizontal roUl has a formation corre- 
- sponding to the finished shape to be given 
0 to the under or un-grooved- side of the 
strip, whereas the conical roll comprises 
a plurality of annular'Tibs, corresponding 
"to the number and lateral spacing of 
grooves in the strip to be produced, whilst . 
15 the first or leading conical roll of the 
two- pairs is formed with a like number 
of annular clearances, ^disposed close up 
to the complementary ribs on the sides 
remote from the larger end of the roll. 
20 The purpose of these 1 clearances in the 
leading roll is to ensure, that that roll 
shall operate for displacing the ridge- 
metal on one side only of each groove in 
the strip,* leaving such, metal intact for 
25 displacement in the second pair of rolls. 

The peripheries of the ribs on both 
conical toIIb are coned to the same taper 
as the body of the roll— which taper is 
determined by the angle of the sides of 
BO the. dovetail-section to be imparted to the 
grboyes-7- and each of the said taper rolls 
is mounted at such a working angle as to 
dispose the peripheries: of its ribs, and 
of the parts (other than the clearances 
35. - in the first conical roll) between the ribs, 
parallel to the periphery, of the comple- 
mentary horizontal roll, 

. The. conical rolls ate disposed at oppo^ 
site angles: that is to say, where the 
40 leading roD is designed to displace the 
ridge-metal on the left hand- sides of the 
grooves and the hack roll is designed to 
similarly displace the metal on the right 
sides? of .the grooves, the first- mentioned 
45 -roll is set with its larger end to the left 
of the housing and the back toU is set 
- with its larger end to the right. 

"Working with a system of rolls such 
as described in. Vnich the left hand sides 
50 of the grooves are converted to. the dove- 
tail section "by the first pair of finishing 
;•" rollB, the strip as produced in the first 



stage or operation of the process is passed 
on between the leading pair of finishing 
rolls, the taper roll of which inwardly 55 
displaces or rolls over the ridge metal 
on the left of each groove against the left 
hand edge of tie rib that is travelling or 
-running in that groove, so that the rib- 
edge determines the dovetail angle of the 60 
corresponding side of said groove. Mean- 
while, the ann ular clearance on the side 
of each groove remote the larger end of 
the roll runs idly over the rib-metal at 
the right of the groove and prevents any Go 
displacement or disturbance of that rib- 
metal. 

On passing between the next " or rear 
pair of finishing rolls, the ribs on the _ ... 
oppositely-pitched taper roll operate 70 
similarly to displace the upstanding - 
ridges "bordering the right sides of the 
grooves, and thus complete the conversion 
of all the grooves in the strip from a 
perpendicular-sided section to the desired 75 
dovetail section. 

The two pairs of finishing rolls are 
preferably mounted respectively in . 
separate * compartments of a common 
housing and the bearings of the upper 80 
rolls are provided with independent 
adjusting screws or similar adjusting . 
devices. . 

The methods and appliances herein 
described may also be applied to the pro- 85 
duction of grooved strips or flats in which 
the grooves are of a double dovetail 
section ; ue. 9 of a section involving a wide 
dovetail superimposed on a narrower one. 
Such section may *be rolled also in two 90 
stages, first by rolling the strip with 
superimposed and perpendicular-sided 
.grooves of different widths, bordered 
respectively with up-standing ridges as 
already described, and subsequentlv dis- 95 
placing those ridges/ first on one sides 
and then on the other sides of the 
grooves, by suitably-ribbed taper finish- 
ing rolls also as described * - 
Dated this 15th dav of September. 1$24. 100 
ABTHTTB SADLER & GOOLD,' 
Chartered Patent Agents, 
* 44, Waterloo Street, Birmingham, 
Agents for Applicants. 
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Improved Method or Process of Boiling Certain Metal Sections, 

. and Machinery or Appliances for Use therein. 



105 ~We 9 Samtiei* Webb " and Hobace 
Cjlomwbkd Guest, both of 130, Oakham 
Boad, . Dudley, in the County of 
Worcester, subjects of the King of Great 



Britain, do herebv declare the nature of 
this invention to* be as follows: — * 11U 
- This invention has reference, to the 
manufacture or production, by a method** 5- * 
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or process of rolling, of metal • sections 
incorporating one or more dovetail 
grooves or channels, and consists in 
furtner or alternative machinery or 
5 appliances for carrying out the second - 
stage of tie method or process of rolling 
described in the Provisional Specification 
of our Application foT Letters Patent \ 
dated the 16th day of September -1924 
10 No. 21,825. . . 

The principal object of the present 
invention is to enable the said second or 
finishing stage of the process to; be per- 
formed by a set or system of rolls in which 
15 all the rolls are -horizontal ot are run on 
spindles disposed horizontally in their 
bolsters. * - 

To realize this object, and thus con-, 
siderably simplify- the conerbructmn and 
20 operation of the machinery, required f ot 
working the process, both the ribbed or 
upper roll that gives' the finished section 
to the grooves. in the strip and the com*. 
- :plementary or undeT .roll whose section 
25 corresponds to the. finished shape of the 
under or un-grooved side of the. said strip 
are coned or tapered in reverse directions 
and are so mounted in the mill holsters 
as to run on horizontal and. parallel 
spindles; the formation and disposition 
of the said upper and under rolls being 
such that the eye or pass between them 
is inclined to an angle corresponding, to 
the roll taper so that the .strip in 
travelling through the mill is tilted or 
canted from the horizontal to a degree 
determined. by the said roll taper, and the 
sides of the grooves in the strip produced 
by the. first stage of the process are corre^ 
~ 40 spondingly inclined, whereas the ribs of 
the upper roll run and operate in per- 
pendicular planes. . ' 

In one arrangement of rolls according 
to the present myehtio'n, we use a donble- 
45 coned upper roll, or a roll conlprising two 
.inversely-coned halves merging into one 
another " at their smaller., ends at the 
middle of the roll;, each naif (being 
formed with a system of ribs and grooves 
similar to .those embbdied.in the skew- 
mounted roll described in .our former 
specification. This xolLis arranged^ to 
run horizontally, and in conjunction 
therewith, we use a lower' and bori- 
*55 zontally-mounted roll which is .also 



30 



35 



'50 



double coned,- but- in the inverse sense to 
the upper roll, .with the larger ends of 
.the cones merging at the middle thereof. 
The tapering of . the halves of the lower : 
roll correspond in angle to the tapering 
■of the complementary halves of the upper 
-roll,. -- . . * 

These two rolls when mounted in their 
holster, provide between , them two eyes 
or passes which are inclined in opposite 
directions from the horizontal, and the 
two superimposed halves of the roll on 
the Tight hand side of the mill are 
adapted to operate on the left-hand sides 
of the grooves in. the strip for displacing 
"or transferring the . ridge-metal to pro- 
duce the dovetail "over-hang, whereas the 
other two or left-hand halves are adapted 
to per form, the same operation on the 
right-hand sides of. the strip-grooves ; 
these two stages of the finishing process 
being performed successively by first 
-passing the strrjb-as prepared by the first 
stage from front to back between the 
halves of the rolls on one side of the mill, 
then reversing the run of the rolls, and 
* passing the half - finis hed strip from back 
. to front between the other halves of tbe 
rolls. # . 1 

Instead of using a single pair of rolls 
whose halves are reverse-coned as 
described,, we may use two pairs of 
reverse-coned and horizontally-mounted 
rolls, between which the strip is passed 
in succession ; ' - these rolls being so 
arranged that the upper ot ribbed roll 
- of the one pair will operate to give the 
finished dovetail section to the risht-hand 
sides of the grooves in the strip at the 
one pass T whereas the upper or ribbed 
roll, of the other pair will similarly 
operate on the left-hand sides of the said 
. grooves at "the other pass. 

If desired/or for the sake of conveni- 
ence in manipulating the work , the pairs 
of rolls with parallel axes or spindles 
"may be so mounted in their housing as 
to dispose the eye or pass between them 
. in a horizontal, or substantially hori- 
zontal plane. 

Dated this 8th day of May, 1925. * 
ARTHXHR SADLER & G00LD, 
Chartered Patent Agents, , 
44, "Waterloo Street^ Birmingham, 
Agents for the Applicants. 
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COMPLETE SPECIEICATIONv 

Improved- Method or Process of Rolling Certain Metal Sections, 
and Machinery or Appliaiices for Use tttereiii. 

We SamtjeI "Webb - and Hokack . Worcester, -snibjects of the Bang of Great ■ : 
ChtoM^Bii GTOST, hoth of 130, Oakham Britain, donerehy declare the nature of 115 
Road Dudley, "in the County - of . this invention and in what manner tne 



. Bame. is to. be performed,, to "be particu- 
larly described and ascertained in and by 
'the f onowing statement:— * - 

This invention has reference to the 
5 manufacture or production, by a method 
or process^ of rolling, of metal sections 
incorporating one or more dovetail 
grooves or channels, and is parti cularly 
applicable to tbe manufacture of 

10 multiple-grooved steel strips or " flats " 
sucb as are adapted to be fashioned into 
tbe rims or felloes of heavy rubber-tyred 
. vehicle wheels. 

According to our invention, we propose 

15 to produce dovetail sectioned grooves in 
a strip or " flat wholly bv rolling by 
a method or process which involves two 
direct rolling " operations. In flrst of 
these operations, a rectangular strip is 

20 passed through a single pair of parallel 
rolls which • produce in the - strip, a 
plurality of grooves having straight or 
perpendicular, sides and --of a width 
throughout substantially corresponding 

25 to -the width of the bottom or widest part 
of the ultimate dovetail section ; the rolls 
used in this stage being so formed that, 
simultaneously with the .projection of the 
grooves described, they displace metal 

30 out of. the body of the strip towards the 
opposite sides of each^ groove in such a 
way that, when the strip emerges* from 
the rolls, there are - (as in .the section 
shown in Figure -1 of -the accompanying 

35 drawings) parallel ribs or ridges a of 
metal projecting a little above the top 
of the -strip, and running along the oppo- 
site sides" of each groove* -b. Each of 
these ribs has a -perpendicular side* a- 1 

40 falling in the same- plane as the corre- 
sponding side o 1 .of the complementary 
groove, and an* inclined or curved side a 2 
merging into the top. of the- strip, . 
• The second • operation or stage , of the 

45 process involves the inward displacement, 
by - special-rolls,- of the before-mentioned 
ribs or ridges -a, -a 1 ,: a\ in such a way 
that, after the grooved strip -produced in 
the first stage bas been passed through 

/>0 these special rolls, it emerges, in the form 
of the* finished -strip- (Figure 3) which 
comprises a -series of- parallel dovetail- 
sectioned grooves r c. and is of uniform 
thickness . between- .the-groovesr-"- ■ 

55 In this- second stage, the displacement 
of the ridges bordering the grooves is 
effected by passing the strip produced in 
the first stage successively through two 
pairs of .rolls, one pair of- which inwardly- 

60 displaces the ridge metal a, a 1 , a 8 on 
(say) the left hand sides of all the* 
grooves (see Figure 2) and the other pair 
similarly displaces the ridges on the other 
or right-hand sides .o£ all the grooves.- to 

G.I produce the finished section Figure 3; 



the conversion or transformation of the 
grooves from the perpendicular-sided 
section to the dovetail-section being thus 
effected in two stages by successive passes 
through two pairs of rolls. ^0 

One svstem of rolls according to the 
present invention for so displacing the 
ridges is shown in Figure 4 of the 
drawings ; the two pairs of rolls being 
mounted one behind the other in a '5 
common housing. 

Each of the two pairs of rolls comprises 
a horizontal cylindrical roll d (or cP) and 
a skew-mounted conical roll e (or e l ) . Each 
horizontal roll has a formation corre- 80 
sponding to the finished shape to be given 
to the under or un-grooved side of the 
strip,; whereas the conical roll comprises 
a plurality of annular ribs / (or f), corre- 
sponding to the. number and lateral 85 1 
spacing of grooves in the strip to be pro- 
duced, whilst the first or leading conical 
roll d of the two pairs is formed with a 
like number of annular clearances g, dis- 
posed close up to the complementary ribs 90 
on the sides remote from the larger end 
of the roll. The purpose of these clear- 
ances in the leading roll is to ensure that 
that roll shall operate for displacing the 
ridge-metal on one side only of each 95 
groove in' the strip, leaving such metal 
on the other side intact for displacement 
in the second pair of rolls. 

The peripheries of the ribs on both 
conical rolls are coned to the same taper ! 00 
as the body of the roOl — which taper is 
determined by the angle of the sides of 
the dovetail-section to be imparted to the 
grooves — and each of tbe said taper rolls 
is mounted at such a working angle as to 1 05* 
dispose the peripheries of its ribs, and 
of the parts (other than the clearances g 
in the first conical roll) between the ribs, 
•parallel to the periphery of the comple- 
mentary horizontal roll. HO 

The conical rolls are disposed at oppo- 
site angles: that is to 'say-, where the lead- 
ing roll e is designed to" displace *. the 
ridge-metal on the left hand sides of the 
grooves (as in Figure 4) and the back- roll 1 15 
is designed to similarly displace the 
metal on the Tight sides of the grooves, 
the. first -mentioned- roll is set with -its 
larger-end to the left of. the housing and 
the back roll is set- with the larger end 120 
to the right. 

Working with a system of rolls such 
as described in which the left hand sides 
of the grooves are converted to the dove- 
tail section by the first pair of finishing 125* 
rolls, the strip (Figure 1) as produced 
in the first stage or operation of the pro- 
cess is passed in between the leading pair 
of finishing rolls, the taper roll e of 
which inwardly displaces or rolls over the 13$*- 



ridge metal on the left of each groove 
against the left hand'-edge. of the rib that 
is travelling- or running in that groove, 
bo that the rib-edge determines the dove- 
5 tail angle of the corresponding side o£ 
said groove. Meanwhile, the annular 
clearance g on the side of each groove 
remote from the larger end of the roll 
runs .idly over the rib-metal a at the right 
10 of the groove and prevents any displace- 
ment or disturbance of that rib-metal. 

On passing between the next or rear 
pair of finishing rolls, the : ribs on the 
oppositely-pitched taper roll operate 
3 5 similarly to . displace the upstanding 
ridges bordering the right sides of the 
grooves, and "thus complete the conversion 
of all the grooves in the strip from a 
perpendicular-sided section to the desired 
20 dovetail section. 

The two pairs of finishing rolls are 
preferably mounted respectively in 
separate compartments of a common 
housing and the bearings of the upper 
25 rolls are provided with independent 
adjusting screws or similar adjusting 
devices. 

The methods and appliances herein 
described may also be applied to the pro- 
30 duction of grooved strips or fiats in which 
the grooves are of a double dovetail 
section ; i.e., of a section involving a wide 
dovetail superimposed on a narrower one. 
Such section may be rolled also in two 
35 stages, first by rolling the strip with 
superimposed and perpendicular-sided 
grooves of different widths, bordered 
respectively with up-standing ridges as 
already described, and subsequently chs- 
40 placing those ridges, first on one sides 
and then on the other sides of the 
grooves, by suitably-ribbed taper finish- 
ing rolls also as described. 

In an alternative system or arrange- 
45 ment of rolls, the second or finishing 
" stage of the process may be performed 
by a set of rolls in which all the rolls are 
horizontal or are run on spindles disposed 
horizontally in their holsters. 
50 To realize this object, both the ribbed 
or upper roll that gives the finished sec- 
tion to . the grooves in the strip and the 
complementary or under roll whose sec- 
tion corresponds to the finished shape of 
55 the under or tin-grooved side of the said 
strip are coned or tapered in reverse 
directions and are so mounted in the mill 
holsters as to run on horizontal and 
parallel spindles ; the formation and dis- 
G0 position of the said upper and under rolls 
being such that the. eye or pass between 
them is inclined to an angle correspond- 
ing to the roll taper so that the strip in 
travelling through the mill is tilted or 
Q$ canted from the horizontal to a degree 



determined by the said roll taper, hud the 
sides of the grooves iii the strip produced 
by the first stage of the process are corre- 
spondingly inclined, whereas the ribs of 
the upper roll run and operate in per- '70 
pendicular planes. 

An arrangement of rolls for working 
on this 1 alternative method is shown in 
Figure 5 of the drawings, and comprises 
a double-coned upper roll h or a roll com- 7o 
prising two inversely-coned halves h 1 , h 2 
merging into one another at their smaller 
ends at the middle of the roll ; each half 
being formed with a system of ribs i and . 
grooves t 1 similar to those embodied in B0 
the skew-mounted roll described with 
reference to Figure 4. ' This roll is 
arranged to run horizontally, and in con- 
junction therewith, we use a lower and 
horizontally-mounted roll ; which also 85 
comprises two coned portions j 1 , j- 
arranged in the inverse sense to the upper 
roll, with the larger ends of the cones 
merging at the middle thereof. The 
tapering of the halves of the lower roll 90 
correspond in angle to the tapering of 
the complementary halves bf the upper 
roll. . t . 

These two rolls when mounted in their 
holster, provide between them two eyes l>5 
or passes which are inclined in opposite 
directions from the horizontal, and the 
two superimposed halves of the roll on 
the right hand side of the mill are 
adapted to operate on the right-hand sides 1 00 
of the grooves in the strip for displacing 
or transferring the ridge-metal to produce 
the dovetail over-hang, whereas the two 
other or left-hand halves are adapted to 
perform the same operation on the left- 105 
hand sides of the strip-grooves ; these two 
stages of the finishing process being per- 
formed successively by first passing the 
strip as prepared By the first stage from 
front to back between the halves of the I 10 
rolls on one side of the mill, then revers- 
ing the run of the rolls, and passing the 
half -finished strip from back to front 
between the other halves of the rolls, p 
Instead of using a single pair of rolls 1 1 •> 
whose halves axe reverse-coned as 
described, we may use two pairs of 
reverse-coned aud horizontally-mounted 
rolls, between which the strip is passed 
in succession- these rolls bein|? so 120 
arranged that the upper or ribbed roll 
of the one pair will operate to give the 
finished dovetail section to the right-hand 
sides of the grooves in the strip at the 
one pass, whereas the upper or ribbed roll 1 25 
of the other pair will similarly operate 
on the left-hand sides of the said grooves 
at the other pass. 

If desired, . or for the sake of con- 
venience in manipulating the work, the J 30 
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pairs of rolls with parallel axes or 
spindles - may be so mounted in their 
housing as to dispose the eye or pass 
between them in a horizontal or substan- 
tially, horizontal plane- 
Having now particularly described and 
ascertained the nature of our said inven- 
tion and in what manner the same is to 
be performed, we declare that what, we 
claim is:.— 

1. Method * of . : producing dovetail- 
grooved sections by two rolling opera- 
tions; the. first of which produces a "sec- 
tion substantially as shown in Figure 1 
of the drawings, whilst in "the second 
stage, the metal at opposite sides of the 
perpendicular sided grooves in the said 



section is successively operated upon or . 
displaced by two passes between rolls ; 
the dovetail formation being imparted 20 
simultaneously to the right hand sides of . 
all the grooves during the one pass and 
to the left hand sides of the said grooves 
during the other pass. 

2. Systems of rolls for performing the 25 
second stage of the process claimed in 
Claim 1, substantially as herein described 
with reference to the accompanying 
drawings. 

Dated this 15th dav of June, 1925. 30 
- ABTHXTR SADLER & GOOLD, 

Chartered Patent Agents, 
44, Waterloo Street, Birmingham, 
Agents for the Applicants. 
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